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I_CUL'J.'L_OF TEC,'I"J0£6.._AND JA29 ON AN O.OI':,-_:CALI,M(3!)F:I,

OF THE SPACE SHUTI'LE CONFIGURATION 140 A/B

IN THE NASA�ARC 6- BY 6-FOOT TRANSONIC WIND TUNNEL

By R. H. Spangler* and D. E. Thornton*

" ABSTRACT

Tests Were conducted in the NASA/ARC 6- by 6-Foot Transonic Wind

Tunnel from September 12 to September 28, 1973 on an 0.015-scale model of

the Space Shuttle configuration lh0 A/B. Surface pressure data were ob-

tained for the orbiter for both launch and entry configuration at Mach

numbers from 0.6 to 2.0

The surface pressures were obtained in the vicinity of the cargo bay

door hinge an_ parting lines, the side of the fuselage at the crew com-

partment and below the 0Y_Spods at the aft compartment. Data were obtained

at angles of attack and sideslip consistent with the expected divergencies

along the nominal trajectory. These tests were the first in a series of

tests supporting the orbiter venting analysis. The series will include

ii tests in three facilities covering a total Mach number range from 0.6 to

i0 h.

_ Th_s report is published in three volumes. Volume I contains repre-

sentative plotted data while the remaining volumes present the tabulated

source data. Integrated Vehicle tabulated data are to be found in Vol-

ume [T and Orbiter Alone data in Volume Ill.

m Rockwell International
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INTRODUCTION

The 0.015-scale vent pressure model (36-OTS) wa_ tested in the,N:$A

A_C _- by 6-Foot Transonic Wind Tunnel over a Mach n,mber" ,'angt,t'_',_1_O.t,

to 2.0. Test IA29 of the launch configuration started SeptembeI' 12 mid

continued through September 25 and 0A63 of the entry configuration sta:'ted

September 25 and continued through September 28.

Pressure data were obtained to enable the eval_ation of orbiter vent-

ing requirements during both launch and entry. The investigation encom-

passed angles of attack and side slip consistent with nominal trajectory

requirements.

1974019274-010



NOMENC[_ rRE
C_:ner_l

'igADZAC
::'2/_BOL gYMBOL D_INITION

•, ::p,',,doi' "_ound;m/zl,c. t't/':ec

! r:! CP l)r,.:::.ur ,, ,',),.tTt,'[,.nt: (i_1 - I'_)/.t

M MAC_I M',,'tL rmmb,'r; V/n

p pl._.'.::Hr,,;N/m i',psf

: q _(NSM) dyn_mlc pressure; 1/,:pV 2, N/m", psf
 (PSF)

RN/L RN/L unit Reynolds number; pe.rm, per ft

V velocity: m/_ec, it/see

ALPHA ,mgle of nttnck, degree_

BETA _ngle of sideslip, degrees

PSI _,nglc of ysw, degrees

$ PHI _ngl,' of roll, degrees

m__zzdensity: kg/m ._,._lugz/ft_

R-C,,r_n_f.& C.G. _,finltions

AL b_l:;c",r.':,;I._;',ft"

b BREF win_ ";p;m or reference sp_n; m, ft

e.g. center of grsvity

_REF _" reference length or wlng _n
c _ercx1yn,_mlcchord; m, ft

7 SR_ wlng _re_ or reference Bres; m', ft 2

MRP moment _'ef_,rence point

_RP mom_:nt reference point on X axl_

YMRP moment reference point Ol Y mxls

',:'F_P mo._.nt rel',.'r,'ncepoint oI_Z nxls

b b,,s_'

L local
._ ._tatl,' co_dltlon:_

t tot,,l con_Itlons
f1"ee z_re_m

I
6

i

g

19740 9274-0'1



NOMENCLATURE (Continued)

ADDITIONAL NOMENCLATURE

z

SADSAC

SYMBOL SYMBOL DEFINITION

X/£ X/L longitudinal location on orbiter fuselage,
fraction of body length.

6eL ELEVON left elevon deflection _ngle, positive _:'aillnH
edge down, degrees.

PHI angular location on orbiter t'uselage, de_'_.e_. !

_ 7

L
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CONFIGUHAT !ONS [ NVESTI (;ATEI_

'l%:,: O.OlS.-::cale model wa:: a replica of the Sp:wt • ',;in:it_' ,'.". ...... -

ti',:, iaC A/_ Orbiter and Vehicle !_ external tank (i;7) and _oliJ. : ,:..:

boosters (SRB). Though the attach points for the SRB an,i ET were i:: ":

proper location no attempt was made to simulate the actual attack c:.-

figuration. Also, the external feed and vent lines on the ET we.*....n:-

simulated.

The orbiter was instrumented with 176 pressure taps on the lef'_ _ !,i,_

of _he fuselage. The orifices were located at the cargo bay door hi'_:c _u_i

parting lines, on the side of the fuselage by the crew compurtment and

below the OMS pod at the aft compartment. The ET _md SRB's were not

instrumented.

The pressures were measured by four ±i0 paid Stathan PM 131 TC dif-

ferential pressure transducers housed in four type S scanivalve pressure,

multiplexors driven by a single solenoid type stepFer. Refcre:::_: :_::2

calibration pressures were measured by the facility Exactel micrc-ma:_.¢_:-

eters. Reference pressures were generally set equal to free stream static

pressure.

Two configurations were tested. During launch vehicle testi:_g the

ZRB's were attached to the tank ,z,d the ET to the orbiter. All control

surfaces were sot at 0° deflection. For entry configurutton testing the

SRB's and ET were replaced with appropriate off blocks. The left elevon

was set at -15 °. All other control surfaces remained at 0° defle:tlo::.

8 I
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Duri_ the course of the test some pre sure orifices or associated tubing

developed leaks or became plugged. The following list presents these dis-

zrep;_n_iez _nd the efi'ected runs.

R_ms 1-24 leaks: P144, 204, 232, 428, 445

pinched: 308, 312

25-49 same leaks

pinched: P211, P226

50-86 same leaks

pinched: 211, 226, 404, h22

87 reference pressure leak

88 same leaks plus 426, 427, h29

89199 same leaks

pinched: 130, h02

lO0-111 same leaks

pinched: 130, 210, 211, h02

0A6.__3

112-199 s_ume leaks

The model was sting supported from the orbiter base in an inverted

position. Sting adapters were used to provide necessary sideslip angles.

Leak and continuity checks of the instrumentation were made. Due to an

installation error, the dangleometer mounted in the model could not be

used. Installation photographs are shown as figure 3.

Test IA29 was conducted as planned except for the omission of M = 1,0

testing due to difficulties in setting this tux,nel condition and the

questionable resulting data. Other data at Mach numbers close to M --1

were obtained but should be utilized only after qualitative evaluation of

the Schlleren photos (figures h _d _).

1974019274-014



TEST FACILITY DESCRIPTION

The 6- by 6-Foot Wind Tunnel of the NASA Ames Research Center is s_ _

closed-circuit, variable pressure facility. The test section he.s a

slotted floor and ceiling, allowing for continuous operation from Math

number 0.25 to 2.20 at stagnation pressures from 0.3 to 1.0 atmosphere

for a stagnation temperature of 560°R. These conditions allow Reynolds i

i

number variation from i to 5 million per foot and a dynamic pressure !

range from 200 to i000 pounds per square foot.

i0 _k
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TABLE I.

}EST : I_9/OA63 J LDATE:SEPT.

TESTCONDITIONS

[

REYNOLDSNUMBER DYNAMICPRESSURE _TAGNATIONTEMPERATURE

MACHNUBBER (pe_unitlength) (pounds/sq.inch) (degreesFahrenheit)

2.0 2.5 x 106/Ft 3.58 90

1.75 3.0 x lob/Ft 4.40 90

1.75 2.5 x 106/Ft 3.59 90

1.50 4.0 x 106/Ft 5.70 90

1.50 3.5 x 106/}'t 4.85 80

1.40 4.3 x !0b/Ft 5.95 90

1.40 4.0 x 106/Ft 5.52 90

I.40 3.5 x 106/Ft 4.79 8O

1.25 4.0 x 106/Ft 5.45 90

1.25 3.5 x 106/Ft 4.69 80

i.I_ 4.0 x 106/Ft _.25 90

1.15 3.5 x 106/Ft 4.53 80

1.10 4.0 x 106/Ft 5.20 90

1.10 3.5 x 106/Ft 4.49 80

1.05 4.0 x 106/Ft 5.04 85

1.05 3.5 x 106/Ft 4.34 80

None
BALANCEUTILIZED:

COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:

NF

SF
AF

PM

RM

YM

COMMENTS:Model was instrumented with pressure transducers

i
_ ii
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TABLE I. - Concluded.

 A29/oA6B J LOATE: SEW.,J- #TBTEST

TESTCONDITIONS

REYNOLDSNUMBER DYNAMICPRE_URE ;TAGNATIONTEMPERATURE

MACHNUMBER (p_ unitI_gth) (pou_s/N. i_h) , (degfe_Fahren_it)

0.95 4.0 x 106/Ft 4.63 80

0.95 3.5 x 106/Ft h.13 80

0.85 4.0 x lO6/Ft h._8 80

0.85 3.5 x 106/Ft $.87 80

0.75 4.0 x 106/Ft h.01 80 _

0.75 3.5 x 106/Ft 3._2 80

0.60 3.5 x 106/Ft 2.95 80

2.0 2.25 x 106/Ft _.12 _0

1.75 2.2_ z 106/Ft 3.18 _Q

iiii ii

None
BALANCEUTILIZED:

COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:

NF i ii

SF ......

AF

PM ,, ,,,

RM

YM ....

COMMENTS:Model was instrumented with pressure transducers

12
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TABLE IIl.- MODEL DI_NSIONAL DATA

t,DDELCO:cPOIIE_T: B.OD___Yz_ B26

GEt(ERALDF.SCRIPTIO:I:OrbiterFusclatoConfJgur:itionJ40 A,'B

,'.:OTI;:P,-,ri(],,ntic:_lt_.!_24exc_'_t,=mlurs](l,'_,ff,_._,I:.,_,.:ref_drcd1,.

accept_':116"

Ho(!elScale..___0.015

VL?O-O00200
_W_WIKS RU_',_ER: 11m_O_-_JJM2_J_

DIKE_SIO!!S: FU'L-SCtLE _:ODELSCALE

*Length (I'odynnse Xo = 2)5) - i,*. _ lq._c_

l'laX.Width (rt Xo --1520)- in. 262.0 _._._,__0__..

Max. Depth (_t xo = 1464)- in. 250.0 3.79000

Fineness Ratio W.92&81 &._2&81

Ar_a - ft =

|,1_,.Cross..Sectlon_l 340._r,l(,2 ..__0,06_q_L_TLq_.

P1anform

_,'etted

Base

o 110_: Theoretical body ].engt_ used In

4ats reduction - in. 1290.3 19.3_.50

19
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TABLE III. - Continued.

MODEL COMPONENT: "; ':::';:'Y - e_• ill

GENERAL DESCRIPTION: 2onf_'_'_.tien 3.".

l°,od-].2c_.le,- 0.@15

Y!,70-0DOI&(_/,
DRAWING NUMBER ,, e m,

DIMENSION: FULL SC,_,tE MODEL SCAL_

v --,- ,,_ 67o) 23_..c_ 3.53o36Length (..o-.J/_.6_., to "_"

Mox Width ("_ Xo=5:,.3.!27) .I52.2A2 2._18

Mox Depth (:_ Xo=!_.O) 25.020, _.__

• I_in_ne$$P_tio

Ar(_o

Mox Cro_s-Sectlonol

Plonform

Wetted

Bose

2O

i
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TABLE I_I. - Continued.

I.DDELCO_',PO:IENT: _.:._.'C':.- l_2r,: .......

4m

o, 4. # 4GEI;EP;_L{)ZSCR}PTIO;I:,.c,:_,.:',:r,-._.cn4

I_ .'.'or (.1) or (2).c!r!,,_. l,!,.,,_t_..:: ._, ;:;, ,-,;.-: •

ai_foi! thick_c;:_

I.:odel,"c,_le= 0.03.5

V ,-, O.-G..... :"../.)

DRAWlI;SICUY.BER: VI,VO.-C'C,';!I&A/B

DIHENSI_.. : FIILI...SCAI.F ,',,,Lj!.LSC_.!F

Area " a2? .5_I:, _ o,09o3:1._ :

, Sp=n (equiw,lr,:nt) _L_( p.;_I, _,__._:____.

Inb'dequivalentcll(,rd ._19.62_ _ 1.7_3W ..

Outb'dequiva1_;n'_cl'crd -- 5[,.).e2,: ____

Ratior,,ov,_l,le surfacechord/
Iota}surfecechord

At ]nb'dequiv,c:_ord 0._.o96 0._0:,'6

At Outb'deq,_;v,chord O.he,t.'_ O./,O[:&

SweepBat;:/:ngles, _,.,_,.,_

., ..LeadingEdge O.(X) 0.o3

':.Tailih'4Edge ". -10.o56 ..10.0_(:

; Hing(,line o.co O.OO

Area Ho:,_ent(ICo_altO hinge llne) _.__t&l_2 _

1974019274-(3PR



TABLE III. - Continued.

MODE[ COMPONENT: Body I:]_p - Fs l
-_.- [

I

C,ENEPAL D['SEr-'I!'rI(:)H: ,(,:,ri-,r_,t.i-_n I

_lOnli_T. _t__&T._.: Q sO15 , ,
Nodcl Sc;_]e -

DRAWING NUMBER . ___-_0, X_,A/B, V__

DIMENSION= FULL SCALE MODEL SCAt.E

Length i n. 94. 856 Z._8_

Max Width i.. 262. 305 S.943_6a

Max Depth in; 23.000 .___

Fineness Ratio

Area - ft **

Max Cross-Sectional

Plonform 158. 85350 ____

Wetted

Base 4]. 89_42 0.00_3

22

i
L
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TABI._'.][[. - Continued.

MODEL COMPONEITr:OMS POD - M7

GENERAL DESCRIPTION: Confi6uration_A

MODEL SCALE: 0.015.

VLTO-OOOI4OA/B
D_ Wn_ _: VLTO-_I__

DIMENSIONS: FULL-SCALE MODEL SCALE

Length (0MS Fwd Sta. Xo = 1233.0) IN. _7.ooo 4.9o5o

Max.Width(_ _ = I_50.0)- IN. _9_.5 _._r_

Max. Depth (@ Xo = i_93.0) - IN. i0_.000 1.65_0

Fineness Ratio

Area

M_x. _ross-Sectiorml

Planform

Wetted

_se

23

L
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TABLE [II. - Continued.

h,,ILN(_ZI,]:S _!25MODEL COMPONENT: ,o .
,J _

GENERAL DESCRIPTION: Confi_u_tion 3A I_RM Nozzles

: _ J i __ J i -- - -

Model Scale = 0.O15
¢ _ a .... 1 ......... I - - -

VL72-OOOCSRA
DRAWINGNO. V127-0000_6!

DI_NS IONS FULL-SCALE MODEL SCALE

MAGI NO.

DIAMETER DEX ,-, IN (One Nozzle) 141._ 2.11950_ i L _ L II L i

DIAMETER DT _ IN
lI _ - ,i

DIAMETER DIN ,,,IN
]1 ii i

ON_DEGREES

AREA - FT2 (One Nozzle)

MAX CROSS-SECTIONAL 108.89_95 0.02450
L

GIMBAL ORIGIN _ Y_, Yo _ Zo _

LEFT NOZZLE-- IN. F.S. 1825.3 -_3 _00

RIGHT NOZZLE -- IN. FS 1825.3.... ' I ..... +_3 _O0

NULL POSITION - DF2,. PITCH YAW

LEFT NOZZLE +8 +8
l i i li _ . i

RIGHT NOZZLE 48 +8

]9740]9274--029
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TABLE III. - Continued.

MODEL COMPONENT: RUDDER- R5

T

GENERALDESCRIPTION: 3A ConfigurationRudcler
i

ModelScale= O.O15

DRAWlNG NUMBER: VL'i_}-OOOII_6A

' DIMENSIONS: FULI.-SCALE MODELSCALE

Area - FT2 .106._a

Span (equivalent)- IN. 201.0 _ ;

Inb'dequivalentchord ____9._ _ :;

: Outb'd equivalent chord _ 50.6)33

Ratio_vable surfacechord/

totalsurfacechord
!!

At Inb'd equiv, chord O.LO__O .. 0,400

: At Outb'dequiv,chord 0.40.0 0.1_00

Sweep Back Angles, degrees

LeadingEdge __ _/tu_._/}_._.._

i_: TaiIingEdge 26,2.__._ .2_6._5

Hingeline 3h.83 %. 83) ,,

i, Area Moment(Normalto hingeline)-._3 526.13
Productof Areaand MeanCholxl

25 :
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TABLE III. - Continued.

MODEL COMPONENT: BOOSTTT(SOLID F_OC,'KETMOTOR- 812

GENERAL DESCRIPTION: Configuration 3A, Data for (i) of (2) sites.

, 'L ' !

Model Scale = 0.0]..5

VL72-OOOO88A

DRAWlNO NUMBER VL77,0000_6A .

DIMENSION: FULL SCALE MODEl. SCALE

• Length (Includes. Nozzle) - IN. 17/,1.0 26.__]3.5

Max Width (TarOtDis) - IN. 1/+2.3 2.134_

Max Depth (Aft Shroud) - IN. 192.0 .2.8_80 .

Fineness Ratio 9.06771 9.06771

Area - FT2

Max Cross-Sectlonal 201.06193 0.04524

Plonform

Wetted

Base

WP of BSR2.!Centerline (ZT) - IN. _.___400 ._ _-nO0 ....

FS of BSRM Nose (XT) - IN. 200 __ ....

26
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TABLE III. - Continued.

J',;,Jr.r...,_,TA:_K T]2MODEL COMPONEI'4T: ......... _'"
/ L

GENERAL DESCRIPTION: ExterrJ_-]. Oxygen lbdro_cn Ta_9:

" _"' " "J ' . ,_ _ Tl,..'l "" "_ ]4,, • _r _ _ ,.'......... _ ..... _,-:",..,.:i r .-t _ ,','.'. ,.'I ,_. ........ . ..... _ ,

VI.?e.<xX_8_
DRAWl NG NUMBER VL78-O000/_I B

DIMENSION. FULL SCALE MODEL FCALE

Length --IN. (Nose e XT = 309) 1865 27.975
I

MoK Width (Dia) - IN. 32J+ __4-P#<_ I
I

Max Depth j
g_

• Finen,essRatio 5.756]7 5.75617 I

Area - FT2

Max Cross-Sectlonal 572,555 0.12882

Planform ' I

Wetled

Base

1¢Pof Ta_: Center].ine(7"T) - IN. __.__400.0 6.000

27

i /i:!

1974019274-032



TABLE III. - Continued.

MODEL CO:_POF_ENT:VEP,T_C.a'.- V
_.L _ -- -- _ I _ J_ II _ , L _ _ __ L 2 LIIIL __ - J m i iii L

GENERALDESCRIPTION: Co.-._.i_,,r_,tlcn_,%

|,'_T},_: ,q_._ _ _.r .,_. r_,_,'- C._. _:'"....._ c_r._._ _ T_ _.c,_:cr rcr_r

•..'!,:re";-rt:'e_i ...... �sr-.,_,.'.__

"e_.e] f_.::]_' = 0.015

DRAWING :C!!;'3ER: VI70 r,"r;_, ","

DIt',ENS_O:_S: FULL-SCALE _'_ODELSCALE

ZOTAL, A_ TA
Area (Theo) FtZ LTI3.2.5.3 0.0_98

P1anform ....

Span (Theo) In -;,,i_:_,,,J)-- __73580 "
Aspect Ratio :L._ _..,,,
Rateof T_p_-r __0.5C7 --_
Taper Ratio 0./_q399 -'_-: _,-,E,_,"
Sv,'._P.p_ack Aneles, degrees -..

' LeadingEd(;e __L,.5.O0 _('.q
Trai 1ing Ec',ge 25. e,;,7 25. c.'/_
0,25 ElementLit,,:. . ID.!_;o _J_...1,._,

Chords:
Root (Theo)WP ",,'.n _:m
Tip (Theo)WP .---.,.-----IC:::",_'_0 _--¢_.n5
MAC ,....],...:!,/:<,-.,5(,
FuS Sta. of 25 t_%C -!,'__v_, , _ _,.._ _
W. P, of .25r:AC ---_--,.--("__ _ •
B. L. of ,25I,IAC .____2.j;') 0.0_.....

AirfoilSec'_i_n
Leadinc_Wec:.,,eAngle Deg ._(_.C;_ Io.00
Trailing',L'..deeAngle Deg i, c.,_ 1, _.,,,,-_
LeadingE_c_'eRadius (::i,n) - I;L -..-_---_(_5.__ _.O_}3_2.--

Void Area _....L_P.:L,._.. -.0,.._
Blanke'ced A_ea : (_.c__c,_ 0 r,n
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_m Lm¸;¸'¸_ '_' • " _' _:_'_ _-_, - ,_r_x_ .... . • •

' il i , TABLE III. - Concluded.

_ ! MODELCOhPON_T= W.ING'N116 _ ......

! oSCRZPTZ(.C.on,,rato.4 i .........
_ i • NOTE: Identical to W1141except airfoi! thickness. Dihedral angle is along

t
!_ , trailing edge of win_.,

" Mo<lelScale - 0.015
........................ -ooo1oA/s'' '
TESTLN9. OWG.NO._ VLTO.O00200

DIMENSIONS: FULL-_%%E flOOELSCALE

TOTALDATA
"Area LTheo.) Ft2

Planform .... 2690.00
Span(Thee In, 936.68!6
Aspect Ratio 2.265 2. 265
Rate of Taper " l. 177 1. ]7_7
Taper Ratio 0.200 O.200
Dihedral Angle, degrees(at Xo-lSO6.623,Yo- _ 3,500 3.500
Incidence Angle, degrees 105, Zo- 282.75) _ 0.500
AerodynamicTwist,degrees. , +3.000
SweepBackAngles,degrees

Leading Edge 45.00 45.00
TrailingEdge _ _--].U.U_O
0,25 Element Line 35.209 35.209 '-.b

Chords:

Root (Theo) B.P.O.O, 689.2429TipD {Theo) B,P, 1_7:$486
MAC 474.8]_17
Fus, SLa, of .Z5 MAC 1126.72_ ,
W.P.of .ZSMAC _l.oo :
B,L, of ,25 MAC ., 187.3349]

i E,XPOSEODATA
Area '_Tn'eo) Ftz " ' " 1812. 2205
Span, (Thee) In,BPI08 736.6816

• AspectRatio _.Q,SL8 _ 2.058
Taper Ratio .... ,0.2451., O.2451
Chords

Root BPIO8 570.6230
Tlp I._ b _

•NAC ' 354.2376
Fus. Sta.of .2S MAC 1,164.2,3q' i
W.P. of .25 MAC 292.00

• . B,L. of .ZS MAC 239.6.77,86
Airfoil Sectton (Rockwell Mod_IASA)

XXXX-M
Root,b - 0.425 _0.113... 0.113

TIpb- l.O0 0.12 .. 0.12. i

Oata for (1) of (2) Sides
Leading EdgeCuff _

, Planform Area Ft"
Leading Edge Intersects Fus M. L. e Sta
Leading EdgeIntersects Wing@Sta _

29
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a.. bta.eh = "_ O, ¢_ = 0° f4 = __o

- ,_ehlieven !hot, ograph,_ - 'Pe,,_t ]A20
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b. Mach= l.h, a = 0°, 6 =-h °

Figure 14. - Continued.
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c. Nach = ]., )'_:, _ = C)_, 6 = _}_o

Figure }_. - (_(mLinued.

lj]
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d. Mach = 1.15, <*= Oct, L_= _1_o [

Fi_',urc I_. - Co,trimmed.
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e. Math = i.i0, _ = 0_, 6 = -h °
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I

f. Maeh = 1.05, a = 0° 6 : -h°' I
i
i

Figtu_eh. - Continued.
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g. M_tch = 0.95, a = O°, 6 = -4°

b'[/_m_'e 1,. - Continued.
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h. Maeh = 0.85• a = 0° S = _ho
• I

Figure h. - Cone.luded.

2_6

I _ 0| II I
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a Math = 2.0, _ = 6° B = 0°

F[_ur_ 5. - Schl[eren Ph,_toF,raphs - Test 0A63
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b. M_ch = 1.5, _ = 6°, _ = 0°
I

Figtu'e 5. - (h_ntinued.
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_'. ,'_:L_' = !._., [ : r.,_', _ : _)
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_i. :'_:J._'_l= t.._',, _ = _, r_ = 0 _
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\

e. Mach = _.15, _ = 6°, 13= 0°

[,'Jgure 5. - Cont_imied,
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\

\

g. Math = 1.05, c_= 6°, B = 0°

Figure 5. - Cont inued.
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h. Mach= 0.95, a = 6 °, B = 0°

Figure 5. - Corl,,]l_dod.

k
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APPENDIX

INTEGRATED VEHICLE DATA ONLY

(SEE VOLUME IIl FOR ORBITER ALONE DATA)

55
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